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Abstract: BACKGROUND AND AIMS: Previous studies suggest that the new DSM-5 criteria for alcohol
use disorder (AUD) will increase the apparent prevalence of AUD. This study estimates the 12-month
prevalence of AUD using both DSM-IV and DSM-5 criteria and compares the characteristics of men in
a high risk sample who meet both, only one and neither sets of diagnostic criteria. DESIGN, SETTING
AND PARTICIPANTS: 5943 Swiss men aged 18-25 years who participated in the Cohort Study on
Substance Use Risk Factors (C-SURF), a population-based cohort study recruited from three of the six
military recruitment centres in Switzerland (response rate = 79.2%). MEASUREMENTS: DSM-IV and
DSM-5 criteria, alcohol use patterns, and other substance use were assessed. FINDINGS: Approximately
31.7% (30.5-32.8) of individuals met DSM-5 AUD criteria [21.2% mild (20.1-22.2); 10.5% moderate/severe
(9.7-11.3)], which was less than the total rate when DSM-IV criteria for alcohol abuse (AA) and alcohol
dependence (AD) were combined [36.8% overall (35.5-37.9); 26.6% AA (25.4-27.7); 10.2% AD (9.4-10.9)].
Of 2479 respondents meeting criteria for either diagnoses, 1585 (63.9%) met criteria for both. For those
meeting DSM-IV criteria only (n = 598, 24.1%), hazardous use was most prevalent, whereas the criteria
larger/longer use than intended and tolerance to alcohol were most prevalent for respondents meeting
DSM-5 criteria only (n = 296, 11.9%). Two in five DSM-IV alcohol abuse cases and one-third of DSM-5
mild AUD individuals fulfilled the diagnostic criteria due to the hazardous use criterion. The addition
of the craving and excluding of legal criterion, respectively, did not affect estimated AUD prevalence.
CONCLUSIONS: In a high-risk sample of young Swiss males, prevalence of alcohol use disorder as
diagnosed by DSM-5 was slightly lower than prevalence of DSM-IV diagnosis of dependence plus abuse;
63.9% of those who met either criterion met criteria for both.
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ABSTRACT  
Background and aims: Prior studies suggest that the new DSM-5 criteria for alcohol use disorder (AUD) will 
increase the apparent prevalence of AUD. This study estimates the 12-month prevalence of AUD) using both DSM-
IV and DSM-5 criteria; and compares the characteristics of men in a high risk sample who meet both, only one and 
neither sets of diagnostic criteria. 
Design, setting and participants: 5,943 Swiss men age 18 to 25 years who participated in the Cohort Study on 
Substance Use Risk Factors (C-SURF) a population-based cohort study recruited from three of the six military 
recruitment centers in Switzerland (response rate=79.2%),. [This section needs more details:  current wording 
doesn’t convey anything about design or setting and the information on participants information is a bit 
sketchy.] 
Measurements: DSM-IV and DSM-5 criteria, alcohol use patterns, and other substance use were assessed.  
Findings: Approximately 31.7% [30.5-32.8] of individuals met DSM-5 AUD criteria (21.2% moderate [20.1-22.2]; 
10.5% severe [9.7-11.3]), which was less than the total rate when DSM-IV criteria for alcohol abuse [AA] and 
alcohol dependence [AD] were combined (36.8% overall [35.5-37.9]; 26.6% AA [25.4-27.7]; 10.2% AD [9.4-10.9]). Of 
2479 respondents meeting criteria for either diagnoses, 1585 (63.9%) met criteria for both. For those meeting 
DSM-IV criteria only (n=598, 24.1%), hazardous use was most prevalent, whereas the criteria larger/longer use than 
intended and tolerance to alcohol were most prevalent for respondents meeting DSM-5 criteria only (n=296, 
11.9%). Two in three DSM-IV alcohol abuse cases and one thirds of DSM-5 moderate AUD individuals fulfilled the 
diagnostic criteria due to the hazardous use criterion. The addition of the craving and excluding of legal criterion, 
respectively, did not affect estimated AUD prevalence. 
Conclusions: In a high-risk sample of young Swiss males, prevalence of alcohol use disorder as diagnosed by DSM-5 
was slightly lower than prevalence of DSM-IV diagnosis of dependence plus abuse. 63.9% of those who met either 




Contrary to clinical experience, epidemiological studies using the Fourth Edition of the Diagnostic and 
Statistical Manual of Mental Disorders (DSM-IV) consistently yield higher prevalence estimates for 
alcohol abuse (AA) and dependence (AD) among men in their twenties than in other general population 
groups(1-6). However, most of these studies were conducted in the US, and there are considerable 
differences in drinking patterns between the US and most European countries(7). For example, the legal 
minimum drinking age in Switzerland is 16, versus 21 in the US. And, whereas alcohol use and heavy 
drinking increase steadily in Americans until roughly age 21 before leveling off or decreasing (1,8, 9), the 
exact opposite is observed in most of Europe(10-12). 
 
The fifth edition of the DSM (DSM-5) was released in May 2013, with changes made in the criteria for 
alcohol use disorders (AUD) for several reasons. First, the DSM-IV criteria were based upon a biaxial 
hierarchical system, with AD and AA defined as different substance-related problems. However, research 
indicates that, rather than being distinct, AA and AD represent a continuum of AUD severity, with AA 
and AD items typically loaded onto one (13-17) or two highly-correlated factors(18). Furthermore, the 
adequacy of DSM-IV’s diagnostic coverage of individuals with alcohol-related problems has been 
questioned because of its ‘diagnostic orphans’ — individuals with one or two dependence symptoms but 
no DSM-IV AUD. Taking these findings into consideration, the main change made to the AUD criteria in 
DSM-5 was combining AD and AA into a single disorder. Secondly, new diagnostic thresholds were 
defined, including ≥ 2 criteria for moderate AUD and ≥ 4 criteria for severe AUD. Thirdly, the AA 
criterion legal problems was removed (because of its low prevalence and poor discriminatory power); and 
fourthly, a new criterion craving was added (as a core characteristic of AUD associated with high severity 
and good discriminatory power)(13, 14). Otherwise, the DSM-IV and DSM-5 AUD criteria are identical. 
 
DSM criteria for AUD were developed mainly from clinical observations and empirical studies on adults, 
but have also been studied extensively in adolescents and young adults, particularly in the US(4, 19, 20). 
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Although data generally support the utility of the DSM criteria for AUD among youths, certain criteria - 
like tolerance, more or longer use than intended (larger/longer), and much time spent – seem more likely 
met by younger versus older drinkers(1, 19, 21-25). Due to different drinking patterns and other non-
drinking-related factors, young adults may interpret the DSM-IV criteria for any AUD differently than 
older adults, and thereby fall prone to false-positive symptom assignments that decrease diagnostic 
validity(1, 24, 26, 27). Therefore, it was suggested that criteria like tolerance and larger/longer warranted 
re-wording in DSM-5(24, 28), or that a separate diagnostic system for adolescents/young adults is 
needed(3). Another criterion found to contribute disproportionately to AUD in the general population, but 
particularly among young males, was hazardous use (29). This frequently-occurring criterion and 
particularly its drinking and driving characteristic have been highly controversial, with some supporting 
its removal in DSM-5 because of its negative association with drinking involvement relative to other 
DSM-IV AA criteria and its positive relationship with socioeconomic status(30-34). Despite these 
limitations and suggestions, since no evidence existed that a different set of criteria for youths improved 
AUD diagnostic accuracy, all the DSM-IV dependence criteria were included in DSM-5(35). Nonetheless, 
changes in DSM-5 appear to cause some cases of AUD being gained and others lost in young populations.  
 
To date, few have explored the impact of these changes made from DSM-IV to DSM-5 in any population-
based sample(36-39). When done, a slight-to-substantial increase has been apparent in the 12-month 
prevalence of AUD using DSM-5 criteria. However, no one has studied potential effects on prevalence in 
younger populations. The present study is the first to do so in young men, a population at especially high 
risk for AUD. Specific study objectives were (1) to estimate the 12-month prevalence of AUD using both 
sets of criteria; and (2) to characterize and compare those meeting one set of criteria and not the other, 
versus those meeting both and those meeting neither. 
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METHODS 
Study design  
Data were drawn from the Cohort Study on Substance Use Risk Factors (C-SURF, approved by the Ethics 
Committee for Clinical Research at Lausanne University Medical School, protocol number 15/07). 
Individuals were recruited at three of six centers recruiting men for military service, representing 21 of 26 
Swiss cantons. Since all Swiss men must go through this recruitment process to determine their eligibility 
at roughly age 19, 98% of Swiss males 18-20 years old were eligible for study inclusion. Two weeks after 
recruitment, the C-SURF research team contacted participants directly. Among the 7,563 who provided 
informed consent, 5,990 (79.2%) subsequently completed a written questionnaire between September 
2010 and March 2012. We excluded 41 participants due to insufficient information to apply the DSM-IV 
and DSM-5 criteria, and six older than 25, leaving a total sample of 5,943 men (mean age 19.99±1.22; 
range 18-25; 92.9% 18–21 years old). C-SURF methodology has been described in detail elsewhere (40).  
 
Measures 
Consumption of alcohol and other substances 
1. DSM-IV and DSM-5 criteria 
DSM-IV and DSM-5(41)-based questions were embedded within our questionnaire to screen for AA, AD 
and AUD over the year preceding the survey (12-month prevalence). We used an adapted version of the 
Semi-Structured Assessment for the Genetics of Alcoholism (SSAGA)(42)(41), as per Knight et al.(43). 
Both the questionnaire and the two sets of diagnostic criteria for alcohol use disorder (AUD), as per the 
DSM-IV and DSM-5 classifications, are shown in a supplement. Individuals were further classified into 
four groups based upon meeting the DSM-IV and/or DSM-5 criteria: ‘both positive’, ‘both negative’, 
‘DSM-5 only’ and ‘DSM-IV only’. 
 
2. Drinking patterns 
 6 
Here we used questions about usual quantity and frequency of alcohol use; and frequency of risky single-
occasion drinking (RSOD) defined, per Murgraff et al. (44), as consuming ≥ 6 standard drinks on a single 
occasion. Standard drinks containing 10-12 grams of pure alcohol were depicted in the questionnaire. ‘At-
risk volume drinking’ was defined as ≥ 21standard drinks/week and ‘at-risk RSOD’ as doing so at least 
monthly. Three drinking patterns were defined: 1) no-risk consumption (neither at-risk volume nor at-risk 
RSOD); 2) at-risk RSOD drinking or at-risk volume drinking only; and 3) at-risk RSOD and volume 
drinking.  
 
3. Other substance use 
‘At-risk smoking’ was defined as daily smoking and ‘at-risk cannabis use’ as smoking cannabis at least 
twice weekly. Yes/no questions were asked to detect any use of other illicit drugs over the past 12 months.   
 
Socio-demographic variables 
Socio-demographic variables included highest completed level of education, socioeconomic status, 
residence (rural versus urban), age, linguistic region (German- vs. French-speaking), and living 
arrangement.  
 
Statistical analysis   
Data were analyzed using SPSS-version19.0. Twelve-month prevalence estimates for DSM-IV AA and 
AD, and DSM-5 AUD were calculated. Cross-tabulations were used to compare DSM-IV and DSM-5 
rates, and kappa coefficients calculated to measure the degree of chance-corrected agreement between the 
DSM-IV and DSM-5 allocations. Multinomial logistic regression was used to compare sociodemographic 
characteristics and other substance use patterns between the four diagnostic subgroups. “Both DSM-IV 
and DSM-5 positive”  was used as the reference group to compare against “both negative”, “DSM-5 
only”, and “DSM-IV only”. 
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RESULTS 
AUD prevalence and diagnostic agreement between the DSM-IV and DSM-5 criteria 
Twelve-month prevalence rates for AUD, per DSM-5 and DSM-IV criteria, are presented for the full 
sample and stratified by region (German versus French-speaking, Table 1). Approximately 31.7%  of all 
individuals met DSM-5 criteria for AUD (≥2 criteria) — 21.2% for moderate AUD and 10.5% for severe 
AUD. By McNemar’s test, these prevalence rates were significantly lower than when DSM-IV criteria 
were applied (p<0.001), yielding an overall prevalence of 36.8% (AA, 26.6%; and AD, 10.2%). 
Agreement between the DSM-IV (overall AUD) and DSM-5 (AUD) criteria was reasonable across the 
sample (κ = 0.67). Among those failing to meet the DSM-5 criteria for AUD, 14.7% were positive for 
AUD per DSM-IV criteria. Likewise, 15.7% [14.1-17.4] meeting DSM-5 criteria for AUD failed to satisfy 
DSM-IV criteria for either AA or AD. Considering the two different linguistic regions, the estimated 
prevalence rates for AUD were 35.3% with the DSM-IV and 33% with the DSM-5 within the German 
region, versus 37.9% (DSM-IV) and 30.5% (DSM-5) within the French region. A higher percentage of 
French than German individuals who met the DSM-IV AUD failed to meet the DSM-5 AUD criteria 
(16.6% vs. 12.3%, P<0.001).  
 
Table 2 presents more detailed information on the DSM-IV and DSM-5 subgroups. Among those who met 
the DSM-5 criteria for moderate AUD, 23.5% were DSM-IV diagnostic orphans (n=296), whereas 67.7% 
fulfilled the DSM-IV criteria for AA and 8.8% for AD . However, among those who met the criteria for 
DSM-IV AA, more than one-third (35.5%) failed to meet DSM-5 criteria, about half (53.9%) met the 
DSM-5 criteria for moderate AUD and 8.2% met the DSM-5 criteria for severe AUD. Concordance 
between DSM-IV AA and moderate AUD per DSM-5 was higher in the French-speaking than German-
speaking region (72.5% vs 61.8%, P <0.0001). In contrast, all individuals with severe AUD per DSM-5 
were classified with either DSM-IV AA (20.7%) or DSM-IV AD (79.3%). Similarly, all individuals 
meeting DSM-IV criteria for AD met the DSM-5 criteria for either severe (81.8%) or moderate (18.2%) 
AUD. Of those who failed to meet DSM-5’s AUD criteria, 1.3% (n=37) met the DSM-IV criteria for AA 
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because they satisfied the DSM-IV criterion ‘legal problems’. Even though 31.1 % (n=296) of DSM-IV’s 
‘diagnostic orphans’ fulfilled DSM-5criteria for moderate AUD, the overall prevalence of AUD using the 
DSM-5 criteria was lower than that using DSM-IV, primarily because 35.6% (n=561) of  the DSM-IV-
diagnosed AA failed to meet  the DSM-5 threshold for AUD. By linguistic region, more DSM-IV AA 
German-speaking than French-speaking individuals met DSM-5 criteria for either moderate or severe 
AUD (65.5% vs. 59.9%, P<0.001) 
 
Endorsement of DSM AUD criteria 
In Table 3, the prevalence of each AUD criterion is presented by diagnostic group, as determined using 
the DSM-IV and DSM-5 criteria. Overall, rates ranged from 2.8% for the criterion continued despite 
problem to 29.5% for larger/longer. The most frequently-endorsed item was hazardous use among those 
subgroups fulfilling DSM-IV AA, DSM-IV criteria only, and the subgroup fulfilling both DSM-IV and 
DSM-5 criteria.  Meanwhile, most commonly-endorsed item for those meeting DSM-IV AD and DSM-5 
severe AUD criteria was larger/longer. However, hazardous use was also frequently-endorsed by DSM-
IV AD (61.7%) and DSM-5 severe AUD (78.8%). Of the 296 young men who met the DSM-5 AUD 
criteria alone, 82.8% endorsed the larger/longer and 65.5% the tolerance criterion.  
 
Effects of excluding legal problems and adding craving to DSM-5 
Approximately 4.7% of individuals (n=279) reported legal problems over the preceding 12 months. Most 
met ≥ 2 additional criteria; hence, eliminating the legal criterion impacted prevalence minimally. Within 
the DSM-IV classification, only 60 (1.0% of the whole sample or 3.8% of AA cases) received an AA 
diagnosis because they fulfilled the legal problem criterion. Only 36 individuals (0.6%) would have been 
additionally diagnosed with (moderate) AUD if the legal problems criterion remained in DSM-5. Overall, 
only 3.2% fulfilled the DSM-5 craving criteria. Nevertheless, 25.4% of the men meeting DSM-5 criteria 
for severe AUD and 21.2% meeting DSM-IV criteria for AD reported craving. However, the effect of 
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adding the craving criterion was extremely small, leading to an AUD diagnosis in only eight individuals 
(0.1%, data not shown).  
 
Effects of hazardous use criterion 
Approximately 60.8% of DSM-IV AA cases (n=959) endorsed only hazardous use among four DSM-IV 
abuse criteria and were assigned their diagnosis based upon this alone ( they might also endorsed 0-2 
dependence criteria). Applying DSM-5 criteria, 30.9% of those with moderate AUD (n=388) satisfied 
diagnostic criteria because of the additional hazardous use criterion (data not shown).  
 
Sociodemographic profiles by AUD subgroup 
Socio-demographic profiles across the four discrepant diagnostic groups are shown in Table 4. Compared 
to participants fulfilling both sets of criteria, those who only met the DSM-5 criteria were less likely to be 
over 20-years-old (AOR=0.72, p< = 0.05) and from a French-speaking region (AOR=0.68, p < 0.01), and 
more likely to live alone or with a girlfriend (p<0.05). On the other hand, those meeting DSM-IV criteria 
only were more likely to be from French-speaking region (AOR=1.43, p<0.01). 
 
Relationship between diagnostic subgroups and drinking correlates/at-risk substance use 
Relative to those meeting both DSM-IV and DSM-5 criteria, all other subgroups reported less alcohol and 
illicit drug use (Table 5). In terms of reporting at-risk tobacco use, only those meeting DSM-IV criteria 
only and those meeting neither set of criteria were less likely than those meeting both. And for at-risk 
cannabis use, only those not fulfilling either criteria set and those meeting DSM-5 criteria only were less 
likely than the both-criteria group. 
 
DISCUSSION 
The present study provides an updated prevalence estimate of alcohol use disorder using both DSM-IV 
and DSM-5 criteria in a large sample of high-risk young men from a European country with high alcohol 
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consumption(45). Results showed that AUD is highly prevalent in young Swiss men; in fact, one in three 
fulfilled the criteria for AUD using either the DSM-IV or DSM-5 criteria. 
 
Agreement between the two sets of criteria AUD was reasonable but slightly lower than in previous 
studies (36-39), suggesting that the two classification systems measure the same underlying construct. 
Contrary to previous general population research (36-39), the prevalence of AUD among young men 
showed a relative decrease of 13. 9%: from 36.8% with the DSM-IV criteria to 31.7% with the DSM-5 
criteria. Diagnostic movements caused by the changes between in DSM-IV and DSM-5 criteria are mainly 
due to their reassignment from DSM-IV diagnostic orphans to DSM-5 moderate AUD and those meeting 
only one of the four DSM-IV abuse criteria were no longer diagnosed with AUD in DSM-5. In the present 
study, 598 of 1578 DSM-IV abuse cases (37.9%) failed to satisfy the DSM-5 criteria, while 296 of 953 
DSM-IV diagnostic orphans (31.1%) were incorporated into the DSM-5 moderate AUD group. The 
decrease by 13.9% in DSM-5 AUD prevalence is because the former scenario occurred twice as often as 
the latter (598 vs. 296 cases). 
 
This contrasts with previous studies that showed the opposite, performed using data from the U.S. 
National Epidemiological Survey of Alcohol and Related Conditions (NESASRC) and the Australian 
National Survey of Mental Health and Well-Being (NSMHWB)(36-38). About 36.0% of DSM-IV abuse 
cases from the US NESASRC (37) and 29.3% of DSM-IV abuse cases from the Australian NSMHWB 
failed to fulfill DSM-5 criteria, which is slightly lower than our rate of 37.9%, despite the higher 
prevalence identified with DSM-5 than DSM-IV in their studies. On the other hand, 33.1% of DSM-IV 
diagnostic orphans from the Australian NSMHWB satisfied DSM-5 criteria, a percentage comparable to 
the 31.1% we identified ( the rate form the US NESASRC was not shown in their paper). The main reason 
for the contrary findings, given comparable in congruency rates, is the relatively high prevalence of DSM-
IV abuse (26.6%) we found, compared to only 1.9% in Australia and 5.3% in the US. Consequently, much 
more DSM-IV diagnostic orphans were incorporated to DSM-5 than those DSM-IV abuse cases being 
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excluded. Whereas the 12-month prevalence for AD (10.2%) and severe AUD (10.5%) are comparable to 
those of other studies on young men ranging between 8.0% and 11.0% DSM-IV AD ( 4, 25,46),  the 
prevalence of DSM-IV abuse identified in our study is relatively higher than those of other studies using 
similar age groups. For example, the prevalence of AA was 17.1% among 18-25 years old men from US 
National Surveys on Drug Use and Health 2002-2005 (4); 10.5% in young men 18-21 year old from 
Germany (46), and 9.4% in 18-29 young men from US NESARC (8). This difference may be partly 
explained by the fact that those afore-mentioned studies were conducted more than 10 years ago (e.g. 
Australian data from 1997 and U.S data from 2004-2005). Therefore, more research is needed to examine 
to what extend the high prevalence identified in our study can be attributed to regional differences, 
measurement error, cultural variation or differences in prevalence over time. 
 
The two major criteria changes made in DSM-5 did not greatly affect prevalence rates in the current study: 
excluding legal problems led to only 0.6% of the young men no longer meeting criteria for AUD; and 
adding craving only resulted in a 0.1% increase. As craving has been shown to increase measurement 
precision only at the higher end of AUD severity(13), and because respondents in general population 
versus clinic samples generally report less-severe problems(3), the small effect of craving on the 
prevalence of AUD in our sample was not unexpected, and quite consistent with previous findings(13, 36-
38). 
 
Another DSM-5 criteria change was that satisfying two criteria was sufficient to receive an AUD 
diagnosis. Those meeting only one of the four DSM-IV abuse criteria were no longer diagnosed with 
AUD applying DSM-5 criteria. The impact is especially pronounced among young adults who were more 
likely to engage in risk-taking behaviors. As shown in previous study that the prevalence rate of hazardous 
use decreased with age (29). Consistent with previous research, those who only met DSM-IV abuse 
criteria were most likely to report hazardous use, particularly from drinking and driving. The number of 
such individuals in our study was greater than those incorporated ‘diagnostic orphans’, which led to a 
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smaller overall prevalence of AUD by DSM-5 versus DSM-IV. Our study supported the premise that the 
new, revised uni-dimensional DSM-5 AUD with 2+ criteria successfully excluded those individuals 
diagnosed previously with abuse (using the DSM-IV criteria) who only reported ‘hazardous use’. We 
excluded 37.8% ( n=598) of  DSM-IV abuse cases when applying DSM-5 criteria because they met only 
one of the 4 DSM-IV abuse criteria. Among them, 442 of them (73.9%) were due to hazardous use 
criterion only and additional 17 (2.8%) were excluded because they endorsed both hazardous use and 
legal problem. The present study further revealed that hazardous use’ is frequently endorsed by other 
heavier forms of AUD diagnostic subgroup. For example, two thirds of the respondents who met DSM-IV 
criteria for dependence, and more than three quarters of those who met DSM-5 criteria for severe AUD or 
satisfying both sets of criteria admitted to hazardous use. Despite calls to remove the hazardous use 
criterion in DSM-5 (29, 34), the present support that the likelihood of inflating prevalence due to 
hazardous use was much lower applying the DSM-5 versus DSM-IV classification system 
 
Consistent with other young adult or adolescent studies, the most-commonly met criteria across the whole 
sample and among those meeting both sets of criteria were hazardous use, larger/longer, and tolerance 
(23, 24). Among those meeting DSM-5 criteria only, the most commonly satisfied criteria were 
larger/longer and tolerance. This differs from results reported elsewhere on DSM-5 criteria in general 
populations, where such individuals were most likely to fulfill the larger/longer and quit/control criteria 
(37, 39). These young men were less often trying to reduce their drinking, perhaps because young men 
typically intend to get drunk (24). As indicated by previous research, young adults interpret some DSM-
criteria, particularly larger/longer and tolerance, differently than older adults. The larger/longer and 
tolerance criteria also have been shown to differ in severity between different adolescent samples, with 
those at greatest risk for serious AD less likely to report them(28). Additionally, the high prevalence of 
tolerance may represent a normal developmental phenomenon, rather than a pathological process 
indicative of dependence: the acquired ability to ‘hold one’s liquor’ when young might not be the same 
process that allows a chronic heavy drinker to consume copious amounts of alcohol over extended periods 
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of time(3, 24, 25). Moreover, Pabst et al. demonstrated that 18-24 year-olds were much more likely to 
report the tolerance and larger/longer criteria than older respondents, even with differences in drinking 
behaviour considered (1). Hence, the high prevalence of tolerance and larger/longer positives in the 
‘DSM-5 criteria only’ group and across our whole sample might not have been associated with alcohol 
consumption per se, but with other factors. Overall, the potentially-different rather than intended 
interpretations of symptoms with low specificity might have resulted in over-estimation of AUD 
diagnoses in the present study, especially among those with less severe AUD within both classification 
systems. That the ‘DSM-5 criteria only’ and ‘DSM-IV criteria only’ groups reported similar intermediate 
levels of drinking and other substance use supports this assumption.  
 
In terms of socio-demographics, we detected no significant differences in AUD between urban and rural 
regions, which is consistent with data from Norway(47), but not Spain(48). However, there was a 
significant difference between linguistic regions — individuals from the French (versus German) speaking 
region of Switzerland were less likely to be in the DSM-5 AUD only subgroup and more likely to be in 
the DSM-IV AUD only subgroup. In addition, the concordance between DSM-IV abuse and DSM-5 
moderate was higher in residents of the French- versus German-speaking region. This can be explained by 
the high variability in drinking patterns that exists between French- and Germans- speaking regions. 
Combined with already-documented differences in drinking patterns in Europe versus the US, the present 
results support the need for global validation of the changes in DSM-5. 
 
Our study was limited in that, versus collecting data in a clinic, using written questionnaires in a general 
population survey increases the likelihood of AUD misidentification. The less-severe spectrum of 
problems among respondents in general versus clinical samples also makes it more challenging to assess 
the true underlying AUD syndrome (3). Moreover, our sample consisted exclusively of young Swiss men; 
hence, our results cannot be extrapolated to other age groups or women.  
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These limitations aside, our results suggest that the DSM-5 AUD is an improvement over DSM-IV, in 
terms of reducing the over-diagnosis of DSM-IV AA especially in young men. Overall, the combination 
of all eleven AUD criteria into one category in DSM-5 provided lower prevalence estimates and decreased 
false-positive assignments in young men, relative to the DSM-IV scheme. The concern that not revising 
individual criteria that are prone to misinterpretation would further inflate already-inaccurate prevalence 
estimates (34) was unfounded in our high-risk sample.  Our findings further support the 11 criteria being 
considered as one category of DSM-5 AUD. However, the updated high AUD prevalence found in our 
study suggests that future research is needed to determine whether this high prevalence is due to the new 
trend, regional differences or measurement error. Certain highly-endorsed criteria — like larger/longer, 
tolerance, and hazardous use — can be examined further to improve question structure and symptom 
assessments in young adults.   
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DSM-IV Diagnosis Positive for AUD 
31.7% [30.5-32.8] (n=1,881) 
 
Negative for AUD 
68.3% [67.2-69.5] (n=4,062) 
 
 
 N % [95%-CIb] N % [95%-CI] Kappa [95%-CI] 
Positive for any AUD 
36.8% [35.5-37.9] (n=2,183) 
1,585  84.3 [82.6-85.9] 598  14.7 [13.6-15.8]  
Negative for any AUD 
63.2% [62.0-64.5] (n=3,760) 
 
296  15.7 [14.1-17.4]  3,464 85.3 [84.2-86.4] 0.67 [0.65-0.69] 




    
DSM-IV Diagnosis Positive for AUD 
33% [31.3-34.8] (n=874) 
 
Negative for AUD 
67% [65.2-68.7] (n=1,771) 
 
 
 N % [95%-CIb] N % [95%-CI] Kappa [95%-CI] 
Positive for any AUD 
35.3% [33.5-37.1] (n=934) 
716 81.9 [79.4-84.5] 218 12.3 [10.8-13.8]  
Negative for any AUD 
64.7% [62.9-66.5] (n=1,711) 
 






    
DSM-IV Diagnosis Positive for AUD 
30.5% [29.0-32.1] (n=1,007) 
 
Negative for AUD 
69.5% [67.9-71.0] (n=2,291) 
 
 
 N % [95%-CIb] N % [95%-CI] Kappa [95%-CI] 
Positive for any AUD 
37.9% [36.2-39.5] (n=1,249) 
869 86.3 [84.2-88.4] 380 16.6 [15.1-18.1]  
Negative for any AUD 
62.1% [60.5-63.8] (n=2,049) 
 
138 13.7 [11.6-15.8] 1,911 83.4 [81.9-84.9] 0.65 [0.64-0.67] 
a indicates agreement between DSM-5 alcohol use disorder and DSM-IV any alcohol use disorder. Kappa values > 0.75 have traditionally been  
considered excellent, from 0.40 to 0.74 indicates fair to good agreement, and below 0.39 indicates poor agreement 
b 95%-Confidence Interval 
Conducted in 2010-2011, part of the Cohort Study on Substance Use Risk Factors (C-SURF) in Switzerland 
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Table 2: Categorization of specific DSM-IV & DSM-5 diagnostic subgroups of alcohol use disorder (AUD) in young Swiss men (n=5,943) 
  DSM-5    




Moderate AUD (2-3 
criteria) n=1,257 (21.2%) 
Severe AUD (≥ 4 criteria) 
n=624 (10.5%) 



























































































  DSM-5    
German-speaking participants 
(n=2,645) 




Moderate AUD (2-3 
criteria) n=566 (21.4%) 
Severe AUD (≥ 4 criteria) 
n=308 (11.6%) 



























































































  DSM-5    
French-speaking participants 
(n=3,298) 




Moderate AUD (2-3 
criteria) n=691 (21.0%) 
Severe AUD (≥ 4 criteria) 
n=316 (9.6%) 



























































































a Individuals who reported at least one but no more than two DSM-IV dependence criteria and no abuse criteria. 
b Of the 1224 men with one DSM-5 AUD criterion, 36 endorsed legal problems (0.6% of the whole sample) 
Conducted in 2010-2011, part of the Cohort Study on Substance Use Risk Factors (C-SURF) in Switzerland  
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Table 3: 12-month prevalence of alcohol use disorder (AUD),  meeting DSM-5 diagnostic criteria, versus both DSM-5 and DSM-IV criteria, both criteria negative, DSM-5 positive only or DSM-IV positive only 
 All 
(n = 5,943) 
No DSM-5 
diagnosis 
(n = 4,062) 
DSM-IV 
AAc 
(n = 1,578) 
DSM-IV 
ADd 
(n = 605) 
DSM-5 
Moderate AUD 
(n = 1,257) 
DSM-5 
Severe AUD 
(n = 624)) 
Both 
positive 
(n = 1,585) 
Both 
negative 
(n = 3,464) 
DSM-5 
only 
(n = 296) 
DSM-IV 
only 
(n = 598) 
Diagnosis of AUD (two or more of the 11 
criteria) 
 Role impairment 
 Hazardous Use 
Drinking & driving 
Physical injuries 
 Craving (DSM-5 criterion onlya) 
 Social problems 
 Tolerance 
 Withdrawal 
 Larger / longer 
 Quit / control 
 Much time spent  
 Activities given up 
 Use despite harm 

































































































































































a The frequency of the craving criterion is presented for all subgroups, even though included only in the DSM-5 AUD criteria and not the DSM-IV. 
b The frequency that the legal problems criterion is met is presented for all subgroups, even though it only is included in the DSM-IV criteria for AUD and not in DSM-5. 
c Alcohol abuse 
d Alcohol dependence 
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Table 4 Sociodemographic characteristics of individuals with DSM-IV or DSM-5 alcohol use disorder (AUD) over the past 12 months, and of those who were both DSM-5 and DSM-IV criteria positive, both 
negative, DSM-5 positive only, or DSM-IV positive only 
 All 
(n = 5,943) 
Both negative 
(n = 3,464) 
Both positive 
(n = 1,585) 
DSM-5 only 
(n = 296) 
DSM-IV only 
(n = 598) 
Both negative vs. 
Both positive 
DSM-5 only vs. 
Both positive 
DSM-IV only vs. 
Both positive 
 Row-% Row-% Row-% Row-% Row-% AOR [95% CI] a AOR [95% CI] a AOR [95% CI] a 
Full sample 
Age 
< 20 years old  





 rural  
urban 
Education 
  primary school 
 higher vocational school  
pre-college high school / university 
Socioeconomic status 
  income above average 
 average income 
income below average 
Living arrangement 
  with parents 
 alone or with girlfriend 








































































































































0.72 [0.54-0.96] * 
 
1 






































AOR = Adjusted Odds Ratio. CI = Confidence Interval. 
* = p ≤ .05; ** = p ≤ .01; *** = p ≤ .001 
a Adjusted odds ratio from multinomial logistic regression comparing “Both negative” vs. “Both positive” vs. “DSM-5 only” vs. “DSM-IV only”, using “Both positive” as reference category. Mutual adjustment for 
all sociodemographic variables presented in the table. 
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Table 5: Drinking correlates and substance use patterns in young Swiss men based upon their DSM-IV and DSM-5 diagnosis of alcohol use disorder (AUD) and DSM-IV and DSM-5 diagnostic subgroups 
 All 
(n = 5,943) 
Both 
negative 
(n = 3,464) 
Both 
positive 
(n = 1,585) 
DSM-5 
Only 
(n = 296) 
DSM-IV 
only 
(n = 598) 
Both negative vs. 
Both positive 
DSM-5 only vs. 
Both positive 
DSM-IV only vs. 
Both positive 
      AOR [95% CI] a AOR [95% CI] a AOR [95% CI] a 
Mean age at 1st drink 
Mean age when first-time drunk 
 Mean drinks on a typical occasion 
 Maximum drinks on any occasion b 
 Drinking days per week 































1.30 [1.26-1.34] *** 
1.40 [1.35-1.46] *** 
0.80 [0.79-0.82] *** 
0.89 [0.88-0.90] *** 
0.47 [0.44-0.49] *** 
- c 
1.14 [1.06-1.21] *** 
1.20 [1.11-1.30] *** 
0.99 [0.97-1.02] 
0.98 [0.97-1.00] * 
0.81 [0.75-0.88] *** 
- c 
1.05 [1.01-1.10] * 
1.08 [1.02-1.14] ** 
0.93 [0.90-0.95] *** 
0.95 [0.93-0.96] *** 
0.73 [0.68-0.78] *** 
- c 
Substance use over the past 12 months Row-% Row-% Row-% Row-% Row-%    
No-risk consumption 
At-risk RSOD or volume alcohol drinking 

















0.12 [0.10-0.14] *** 
0.04 [0.03-0.05] *** 
1 
0.59 [0.45-0.79] *** 
0.21 [0.12-0.37] *** 
1 
0.36 [0.29-0.44] *** 
0.12 [0.08-0.19] *** 
No at-risk tobacco use 
















0.79 [0.63-0.98] * 
No at-risk cannabis use 












0.30 [0.25-0.37] *** 
1 
0.54 [0.36-0.81] ** 
1 
0.93 [0.72-1.22] 
No use of illicit drugs 












0.23 [0.19-0.28] *** 
1 
0.54 [0.37-0.78] ** 
1 
0.69 [0.54-0.90] ** 
* = p ≤ .05; ** = p ≤ .01; *** = p ≤ .001 
a Adjusted odds ratio from multinomial logistic regression comparing “Both negative” vs. “Both positive” vs. “DSM-5 only” vs. “DSM-IV only”, using “Both positive” as reference category. Adjusted for age, 
linguistic region, residence, education, socioeconomic status, and living arrangement. 
b Winsorized at 40 drinks, which corresponded to the 98th percentile 





Supplementary material (on-line only) : Questionnaire of Diagnoses of alcohol use disorder (AUD) under the DSM-IV and DSM-5 classifications. 
Questionnaire  
In the past 12 months… 
 Role impairment: Has your drinking caused you to miss a class, work or also a scheduled activity at home with your family more than once? 
 Hazardous use (It was sufficient to meet this criterion if either of the two questions was reported):  
1) Have you on more than one occasion operated a car or other vehicle (such as a bicycle, motorcycle or moped) shortly after you had had several drinks of alcohol?  
2) Did you find yourself more than once in a situation that increased your chances of getting injured (using machines, walking or doing sport in a dangerous area or 
around heavy traffic) after you had been drinking too much alcohol? 
 Legal problems: Have you gotten into trouble with the police or an authority more than once because of your drinking? 
 Social problems: Have you continued to go back to alcohol even though your drinking had caused problems with a partner, friend or loved one? 
 Tolerance to alcohol: Did you find you needed a lot more alcohol to become high or drunk than you used to? 
 Withdrawal: Have you developed the shakes and nervousness that lasted for a full day or more after you cut down on your drinking? 
 More or longer use: Have you often found yourself drinking more and for longer periods of time than you intended? 
 Quit/cut down: Have you tried to cut down on your drinking, but couldn’t? 
 Much time spent: Have you found yourself spending a great deal of time obtaining, using, or recovering from the effects of alcohol? 
 Reduced activities: Have you given up activities you care about (e.g. school, work or being with friends and family) because of your drinking? 
 Continued drinking despite problems: Have you continued to drink even though you were aware that alcohol had repeatedly caused you anxiety, depression or health 
problems? 
Craving: Have you had such a strong desire or urge to drink that you could not help drinking? 
 
Diagnoses of alcohol use disorder (AUD) under the DSM-IV and DSM-5 classifications.  
DSM-IV AUD diagnosis DSM-5 AUD diagnosis 
Abuse criteria AUD criteria (Abuse and dependence criteria combined) 
 Role impairment   Role impairment  
 Hazardous use  Hazardous use 
 Legal problems  - 
 Social problems  Social problems 
Dependence criteria  
 Tolerance  Tolerance 
 Withdrawal   Withdrawal  
 Longer or more use than intended   Longer or more use than intended  
 Unsuccessful attempts to quit/cut down   Unsuccessful attempts to quit/cut down  
 Much time spent using alcohol   Much time spent using alcohol  
 Reduced activities because of drinking  Reduced activities because of drinking 
 Continued drinking despite psychological or physical problems  Continued drinking despite psychological or physical problems 
 -  Alcohol craving 
Alcohol abuse: 1+ abuse criteria required 
Alcohol dependence: 3+ dependence criteria required 
Any AUD: Abuse or dependence required 
Moderate AUD: 2-3 criteria required 
Severe AUD: 4+ criteria required 
Any AUD: 2+ criteria required 
a Two distinct but hierarchical constructs ( DSM-IV) vs one  single disorder, with distinction in severity of AUD diagnoses on the basis of number of satisfied criteria. 
 
  
